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Abstract
District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.
© 2017 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of the Scientific Committee of The 15th International Symposium on District Heating and 
Cooling.
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Throughout Australia, and around the world, the issue of household energy efficiency has become increasingly 
important as energy prices continue to increase significantly, putting ever increasing pressure on household 
expenditure and quality of life. In addition, the increasing frequency of extreme weather events, including heat 
waves and major storms, points to the likelihood of greater numbers of power outages and blackouts in the future. 
One part of the solution is to make homes and households more energy efficient by various means, including: 
retrofitting of existing housing stock; improving the design of new buildings; education and behavior-change 
programs; improvements to low income housing; improving the implementation of government residential energy 
efficiency programs; and the development of new technologies.  
 
The Improving Residential Energy Efficiency Int rna ional Conference, IREE 2017, w s the first of its kind in 
Australia where the primary focus f the conference was the improvement of energy efficiency of househol s and 
homes. The conference was organised by the Sustainable Buildings Research Centre (SBRC), of the University of 
Wollongong (UOW), in partnership with the Group of Energy Efficiency Researchers (GEER) Australia.  
 
IREE 2017 brought together the people and the findings from many state-of-the-art projects, which were 
undertaken by a wide range of academics, government agencies and practitioners. The conference was of great 
benefit to many people and organisations including building designers, housing providers, energy utilities, state and 
national government agencies, and researchers from many different technical, health and social disciplines.  
 
A number of major themes were covered at the IREE 2017 conference, including: i) Policy Levers, Programs and 
Implementation; ii) Energy Efficiency Technologies; iii) Thermal Comfort and Indoor Environment; iv) Tools, Data 
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and Analysis; v) Occupant Practices and Perceptions; vi) Cost-benefits and Co-benefits; vii) Community 
Engagement and Vulnerable Groups; viii) Energy Efficient Homes: Retrofits, Design and Appliances; and ix) 
Energy Efficiency for Households of Today and Tomorrow. A workshop entitled, ‘Indigenous Perspectives: Key 
Insights and Learnings for Increasing Energy Efficiency’ was also held during the conference. 
 
IREE 2017 attracted over 165 delegates, and over 80 speakers from across Australia and around the world 
presented their work over the course of the two-day program, with keynote addresses made by Professor Tadj 
Oreszczyn from University College London, UK, and Professor Philippa Howden-Chapman from the University of 
Otago, Wellington, New Zealand. The majority of Powerpoint presentations from the conference can be downloaded 
from the conference website at http://iree.org.au/. 
 
This special issue contains 39 selected peer-reviewed papers from the conference.   
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